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Table EA1. Survey of the structure of mononuclear Cu complexes 

Complex Compound Cu-O1 Cu-O2 Cu-C1 Cu-C2 Reference 

Cu[Bid] Acetate dihydrate 2.00 2.68 2.68 4.14 (Wang et al., 2006) 

 Phthalate 1.93 2.64 2.64 4.08 
(Cingi et al., 1969; Bartl et 
al., 1980) 

 Phthalate 1.96 2.79 2.68 4.16 (Cingi et al., 1977) 

 Phthalate 1.97 2.80 2.70 4.11 (Cingi et al., 1970) 

 Phthalate 1.95 2.86 2.74 4.14 (Cingi et al., 1978a) 

 Phthalate 1.92 2.83 2.70 4.16 (Cingi et al., 1979) 

 Glutamate 1.98 2.58 2.61 4.09 (Mizutani et al., 1998) 

 Succinate 
1.95-
1.96 

2.72-
2.75 

2.67-
2.88 

4.12-
4.18 

(Zheng and Lin, 2000) 

Cu[5-O-ring] Malate 
1.91-
1.95 

 
2.72-
2.85 

 (Zhang, 2007) 

 Lactate 
1.93-
1.98 

 
2.73-
2.87 

 (Prout et al., 1968) 

 Gluconate 
1.93-
1.96 

 
2.74-
2.79 

 (Yodoshi et al., 2006) 

 Citrate 1.98 2.30 
2.80-
2.98 

 (Bott et al., 1991) 

Cu[5-O/N-ring] Histidine 
1.93-
1.99 

1.98-
2.00a 

2.73-
2.75-
2.80-
2.85 

 (Evertsson, 1969) 

 Aspartate 1.95 2.00a 
2.77-
2.88 

 (Calvo et al., 1993) 

 Glutamate 1.97 2.00a 
2.77-
2.86 

 (Mizutani et al., 1998) 

Cu[6-O-ring] Malonate 
1.94-
1.97 

 
2.89-
2.91 

3.32 
(Lenstra and Kataeva, 
2001) 

 Salicylate 
1.90-
1.96 

 
2.85-
2.87 

3.24 (Hall et al., 1965) 

 Citrate 1.97 2.30 
2.98-
3.00 

3.47 (Bott et al., 1991) 

Cu[7-O-ring] Phthalate 
1.91-
1.97 

 
2.79-
2.83 

3.02-
3.03 

(Cingi et al., 1978b) 

 Phthalate 1.96 2.40 
3.02-
3.05 

3.74-
3.76 

(Cingi et al., 1978c) 
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Cu[Mono] Phthalate 1.92  2.79 4.11 (Cingi et al., 1977) 

  
1.93-
1.95 

 
2.86-
2.93 

4.21-
4.25 

(Prout et al., 1971) 

 Phthalate  2.31 3.24 3.84 (Cingi et al., 1970) 

 Phthalate 1.96 2.15 
2.90-
3.12 

3.91-
4.20 

(Cingi et al., 1978a) 

 Phthalate 
1.92-
2.05 

2.23 
2.88-
2.99-
3.06 

4.22-
4.38-
4.39 

(Cingi et al., 1979) 

 Phthalate 1.95  2.91 4.24 (Cingi et al., 1978b) 

 Phthalate 1.97  2.89 4.25 (Cingi et al., 1978c) 

 Phthalate 1.94 2.46 
2.94-
3.38

3.74-
4.25

(Rodriguez et al., 1999) 

 Benzoate 1.91  2.89 4.20 (Koizumi et al., 1963) 

 Salicylate 1.94 2.62 
2.91-
3.64 

4.23-
5.00 

(Hoang and Valach, 1992) 
a Length of the Cu-N bond. 
 
 
Table EA2. EXAFS parameters from the simulations shown in Fig. EA2 

  Cu-Oeq  Cu-Oax  Cu-C1  Eb Resc 

  CN 
R 

(Å) 
 

(Å2) 
 CN 

R 
(Å) 

 
(Å2) 

 CN 
R 

(Å) 
 

(Å2) 
   

Acetate 
dihydrate 

Cu[Bid]2 4.2 1.95 0.006  0.5 2.58 0.002a  2.0 2.62 0.002a  
-

3.6 
17 

Phthalate Cu[Bid]2 4.3 1.94 0.005  1.4 2.63 0.01a  2.0 2.66 0.01a  3.9 6.9 

Malate 
Cu[5-O-

ring]2 
3.4 1.93 0.006  0.6 2.28 0.004a  1.0 2.82 0.004a  2.1 4.9 

Histidine 
Cu[5-O/N-

ring]2 
4.2 1.97 0.007  1.6 2.33 0.01a  3.9 2.82 0.01a  3.0 5.8 

DOMHE 
Cu[5-O-

ring]2 
3.8 1.93 0.007  2.3 2.32 0.01a  4.5 2.78 0.01a  

-
1.3 

7.0 

Malonate 
Cu[6-O-

ring]2 
4.0 1.94 0.006  0.9 2.31 0.01a  1.7 2.84 0.01a  1.6 6.3 

a Constrained to the same value for the two shells. b nner potential correction in eV. c Fit residual defined as ∑{|exp-
fit|}/∑{|exp|}. 
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Fig. EA1. EXAFS spectra of Cu-NOM samples (solid lines) and their reconstructions with linear 
combinations of the first two principal components shown in Figure 6. NSS is the sum of the squares of the 
residuals, normalized to the sum of the squares of the data values. A third component is needed to reproduce 
the shoulder at 5.8 Å-1 in DOM (circles). The low weight of this component (see Table 3) is consistent with 
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the low amount of 5-O-ring chelates in the dataset, since they are detected in only three samples, and with 
their spectral similarity with the dominant 6-O-ring chelates. 
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Fig. EA2. Fourier filtered EXAFS spectra in the [1.0 - 2.7 Å] R + R interval (red lines) and simulations with 
two shells (Oeq and C1) and three shells (Oax, Oeq and C1) (blue lines). When the Oax shell is at ~2.6 Å, as in 
the Cu[Bid]2 complexes citrate dihydrate (Wang et al., 2006) and phthalate (Bartl and Küppers, 1980; Cingi et 
al., 1969), omitting this shell in the fit shifts to the right the calculated curve at 6.5 Å-1 relative to data (arrow). 
In contrast, the calculated curved shifts to the left when the Oax shell is at ~2.3 Å, as in Cu[5-O-ring]2 
(DOMHe, malate, histidine) and Cu[6-O-ring]1-2 (malonate, MidHe) chelates. 
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